Beta-receptor properties in soleus muscles from spontaneously hypertensive rats.
We have compared the properties of beta-adrenergic receptors in slow-twitch, oxidative skeletal muscles (soleus) from spontaneously hypertensive rats (SHR) and Wistar-Kyoto (WKY) rats at three different ages. The investigation was based on the hypothesis that the increase in Na+ content and decrease in fatigue resistance observed previously in the soleus of SHR might be the result of a down regulation of muscle beta-receptors. Activation of beta-adrenergic receptors in skeletal muscle stimulates sarcolemmal sodium-potassium adenosine triphosphatase, which produces an efflux of Na+ and an influx of K+. Receptor down-regulation would be expected to reduce hormonal stimulation of Na+ pump activity, particularly during exercise. The results of receptor binding studies, however, and an investigation of cyclic adenosine monophosphate (cAMP) production in response to applied epinephrine indicated that there were no significant differences in receptor properties in the soleus muscles of SHR and WKY rats. Receptor number and affinity were the same in the two strains, and the rate, magnitude, and duration of the increase in cAMP in response to 10(-6) M epinephrine were also similar. beta-Adrenergic receptor down-regulation does not appear to be a generalized phenomenon in tissues of SHR, despite the appearance of other physiological changes in the tissue.